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The (expande~) Ouwatnlsh/Diagonal Study Area. has been characterized with­
PCBs as the primary ch&micat of concern. Preliminary remediation options 
and costs for the expanded area (the six areas identified in Figure ES-1} have 
been developed. The cost of remediating the. entire expanded ar~a exceeds 
funds available. to the Elliott Bay Duwamish Restoration Program (EBDRP) 
Panel under the 1991 Consent.Decree. The 1991 Consent Decree requires 
remediation of contaminated sediments associated with King. County · 
Department ofNaturat Resources (fonnerly Metro) and City of Seattle combined 
sewer overflow and storm drain outfalls. . · ~ . - ' . . . - - . . 

Per the Washington state·sedimenfManagernent Standards (SMS, Chapter 
173-204 Washington Administrative Code), The EBDRP Panel must move- fnto 
the Alternatives Evaluation (AE) phase of the Ouwamish/Oiagonat Project. Not 
having enough money to remediate the entire expanded Duwamish/Oiagonal 
Study Area, the Panel must decide on the boundaries of the site to be 
addressed in the AE. The Panel would like to make th.ls decision whlle taking 
into account its firnlted resources, the parties.involved, the nee<;! to reduce .risks 
posed by PCB$ and potential future activities in the area. The purpose of the 
September 27, 2~00 meeting is to discuss defining an effective cleanup project 
at the Duwamish/Oiagonal site With all relevant fac:to,s under consideration. 

The. attached packets of Information sumrnarizf:) the Drafl Duwamish/Disgonal 
CSO/SD Site Assessment (SA) RfJport and Task 302-Develop Intermediate 
Remedial Actions for AE Scoping-Preliminary Cost Data. ~ ~ 
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The following items are included in the Draft Duwamish/Diagonar CSOISD· Site 
Assessment (SA) Report packet 

• The Executive Summary. The Executive Summary states the major 
conclusions o( the SA. Report. · . 

• Table 2.1. Table 2.1 lists the history of property ownership and construction 
activities near U,e site. 

• Figure 5-14. Figure 5•14 shows sampling locations along with 
corresponding PCB data results from the 1998 EPA Surface Sediment 
Study. 

• Figure 5-15. Figure 5-15 shows the sampling locations along with 
corresponding PCB data results from both the 1998 EPA Surface Sediment 
Study and the King County Duwamlsh/Diagonal Study. 

• Figure 5-2. Figure 5-2 shows sampling locations along with Mercury 
subsurface sediment data results from the King County 
. Duwamish/Diagonal Study. 

• Figure 5-4. Figure 5-4 shows sampling locations along with Total PCBs 
subsurface sediment data results from the King County 
Duwamlsh/Oiagonal Study. 

• Figure 5-6. Figure 5-8 shows sampling locations along with Bls(2-
Ethylhexyl)Phthalate subsurface sediment data results from the King County 
Duwamlsh/Oiagonal Study. 

• Figure 5-8. Figure 5-8 shows sampling locations along with Benzyl Butyl 
Phthalate subsurface sediment data results from the King County 
Duwamish/Ofagonal Study. 

• Figure 5-10. Figure 5-10 shows a potential surface area cleanup based on 
Total Mercuty' data results from the King County Ouwamish/Olagonal Study. 

• Figure 5-11. Figure 5-11 shows a potential surface area cteanup based on 
Bis(2-Ethylhexy1)Phth'alate data results from the .King County 
Ouwamish/Oiagonal Study. 

• Figure 5-13. Figure 5-13 shows a potential surface area cleanup based on 
Efonzyl Butyl Phthalate data results from the King County 
Ouwamish/Oiagonal Study. 

The foflowfng Items are included in the Task 302-Devalop lntennediafe 
Remedial Actions for AE Scoplng-Prellmlnary Cost Data-packet: 

• Figure ES-1. Area of Focus Expanded to Include Most Stations that Exceed 
SQS/CSL for PCBs--Aggregate of Areas 1, 2, 3, 4, 5, and 6. 

• Figure 1. Deepest Historical Dredge Depths-Areas 1, 2, 3, 4, 5, 6 . 
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• Figures 2. 2a, 3, 4 and 5. Representative Dredge Layouts of Some of the 
Remediation Optl(Jn$ Considered ·for thtJ Various Areas. The Dredge 
Layout to 0~pest Historical Depths figure$ (2a, 4, and 5) shaw the worse 
case remedial option for the area with respect to vorume of sediment 
removed, Remedial options that Include dredging to greatest historical 
depth have been considered to ensure that au historically deposited 
contaminatiQl'I wlil be removed. . 

• Table S-1. Summery of Construction Cost Estimate by Remedial Option. 
Non of the remedial options are exactly the sarne. However, the remedial 
options that are similar have been given a similar label of A, B, C or (. The 
main component, of all A options are to ,dredge to deepest historical 
dredge depth and upland disposal.. The mafn components of a.JI B options 
are to d~dge tQ deepest historical dredge depth and ~qua tic disposal. The 
main component$ of all C options are to dredge to minimum depth across 
site and construct cap over entire·stte,. The main components of all I 
options are to dredge to -37 feet and upland disposal. Remedial options 
with a significant variation from the similar options have been given a 
distinct label of option 0, E, F, G or H. 

• Table s.,2. Total Implementation Cost Estimate by Remedial Option. 
• Tabfe S-3. Range of Total lmplement;.ltion Cost Estimate by Area. 
• Tables 1 - G. Oetailed-ConstnJction Cost Estimates, Areas 1; 2, 3, 4, 5 

and 6. 

The packets are attached for your use ar\d infom,atlon; please review them 
before the meeting scheduled as follows: 

Wednesday, Septem~r 27, 2000 
1 :00 - 4:00 p.m. 
King Street Center Conference Room 5C 
201 South Jacl(son Street 
Seattle, WA 98104 

Should you have any questions regarding the attached Information, pleas~ 
contact·Priscma Haekney by e--mail at priscilla.hacknev@metrokc.aoy or by 
telephone at (206) 684-179"1. · · 

Attachments 
PIH:s 
Cover 9/27/00 Meeting: 
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EXECUTIVE SUMMARY 

The Elliott Say/Duwamish Restoration Program (EBORP) was established to. implement 
(he requirements of a 1991 Consent Decree defining the terms of a settlement for 
natural resource damages (NRD). The goals of th~ EBORP include remediation of 
contaminated sediment assQciated with Metro {previously Municipality of Metropolitan 
Seattle but now .King County Department of Natural Resources [KCONRl) and City of 
Seattle (City) combined sewer overflows (CSOs) and stonn drains (SOs). 

This Site Assessment Report (SA Report) addresses contaminated sediment 
associated With the KCONR Duwamish CSO outfall •and Ute oearby City Diagonal Way 
SO/CSO outfall (Duwamish/Oiagonal outfalls); both of which are either l'\istorlc or 
current discharges to the Ouwamish River in Seattle, Washington. A small primary 
treatme11t plant rated at about 8 MGD was first operated by the City of Seattle (1940-
1961) and then Metro (1962-1969) and discharged up stream of these outfalls for about 
30 years until it was closed In 1969. Site assessment activities included identification 
of contaminants of concern, delineation of the exttnt and magnitude of ·sedim~nt 
contamination around the outfalls, as weU .as evaluations of CSO-reduction measures 
and watershed source controls within the Study Atea. As pa.rt of this effort, KCONR 
performed three rounds of sediment sampling and analysis between August 1994 and 
September 1996. Recontamination modeling, based on these data; was perfonned 
during this period by KCDNR and during mld~1999 by WEST Coosultants. Information 
presented In this SA Report will be used to refine the final cleal)up. area and assist in 
the selection and design of sediment cleanup alternatives (1.e., alternatives evaluation). 

Major conclusions of the SA Report are: 

• CSO discharges from the Ouwamislt CSO outfall are controlled to less than 
one overflow evtmt per year. None are known to llave occurred since 1989. 
cso discharges from the Diagonal Way SO/C$0 outfall historicaRy exceeded 
300 million ganons per year (MGV) and continue to average ovet twenty 
events per year with a total annual CSO discharge volume estimated to be 
about 65 MGY. 

• Stormvvater currently discharges through the Diagonal Way SD/CSO outfall 
from both the Diagonal and Hanford Drainage Basins, with a com.bined 
drainage area of 1,583 acres. This outfall contributes a significant quantity of 
water to, the Duwamish River· ·during storm events, with an estimated 
discharge volume of 1,230 MGY. 

• Watershed source control efforts being implemented or planned in the 
Oiagonal/Hanfo!'d Drainage Basin by City Drainage and Wastewater Utility 
staff incltJd~ storm drain sediment removal, business inspections; public 
education, . r~spqnse to citizen complaints, and tracking the so~c.e of a 
recurrent oil she.en. a • ~ 

-~ ~ i. 
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Oraft Elliorc e..y/Ouwamish Res.toratiorr Pregeant · ~ ~ · t<\.-
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• The major chemicals of concern found in sediment in the study area near the 
Duwamish/Diagonal ootfalis are PCBs, mercury, bis(2-ethyihexyl}phthafate and 
butyl benzyf phthalate. A phthafates ·hot spot· is present directly in front of the 
.Diagonal SO/CSO outfall, but there is a band of elevated phthalate sulfaca 
. concentrations that extend upstream and down stream. Bioassay testing at 
stations 350 to 500 feet from the outfall showed no toxicity to three bioassay 
tests even though these stations had elevated levels of phthalates. . 

• Stations that exceeded st.ate sediment standards were grouped Into the 
fallowing three general area: the North ln~hore Area, located in the vicinity of 
the Duwamish/Diagonal outfalls; the South Inshore Area, located near the 
former Diagonal Avenue Treatment Plant outfall; and the Channel Area located 
offshore ln the dredged river channel. During much 9f the initial SA process, 
the primary area of focus for anticipated sediment remediation was the North 
Inshore area. New:information, obtained late in the study, eventually lead to an 
expanded area of evaluation for potential remediation. 

• During the early part of the SA process (wh.en the 1997 draft SA Report was 
prepared) the potential remediation boundaries for lhe North Inshore Area were 
detennined by combining the Sediment Quality Standards (SQS).and Cleanup 
Screening Level (CSL) chemical exceedance contours for PCBs, mercury, 
bis(2-etnylhexyl}phthafate and butyf benzyf phthalate together with biological 
testing results that established the upstream and downstream. boundaries. 
Based on this process, the mapped SOS/CSL exceedance boundaries witt_iin 
the North Inshore Area are curved and would not be amenable to remediation 
activities that typically require more sfraight.,.line boundaries. Therefore, a 
rectangular cleanup boundary was established for the site based on the 
following conditions: 1) setting the western deanup boundary to the physical 
limits Imposed by the navigation ch.annal; 2) setting the northern cleanup 
boundary to stations exhibiting no exceedances of sediment bloassay criteria; 
3) setting the southern deanup boundary to stations exhibiting no exceedances 
or limited exceedances ·(less than CSL) of $ediment bloassay criteria; and 4) 
setting the eastern cfeanup boundary to the shoreline. The encompassao area 

· is estimated at 5.5 acres (approximately 26,600 square yards). 

• Depth of sediment contamination Is quite variable, which may reflect the eff ecis 
of historical dredging and siphon construction In the riverbed within the Study 
Area. Sediment core data indicate that CQncentrations exceeding sediment 
criteria extend to depths of 3 to 9 feet. depending on the particular chemical 
and core location. In addition, some ch~micals (e.g .• PCBs) show increasing 
concentrations with depth near the outfalls. 

• In 1997. it was discovered that the volume of storm flow used for initial 
recontamination modeling was only about Qne. half (685 MGY) the true 
vot1,1me of 1230 MGY. Subsequent n,9deling by KCDNR in mid-199.7, based 
Qn . revised discharge rate~ for stormwatet and CSO ti'Qm the Diagonal 

Or.ifl Elliott BayfDuwamish Re&10rat!on Program 
KCONR 3/30IOO es-2 
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SO/CSO; 1-ndicated tha~ recontamina'tion by bis(2-.ethylhexyl)phtllalate could 
occur • 

• ·In 1999, a second modeling approach was u.ndertaken by WEST Consultants 
to further evaluate the potential recontamination by phthalates. A mass 
balance apprroaah was used to ;predict toe amount -Of source reducfi()ll that 
would be needed· for bis(2-ethylhexyf )phthalate and butyl benzyl phthalate to 
result In sediment· concentrations that are below the SOS values for each 
compound. ~e resu«s suggest that ~V~I"! with nearly totaf source control of 
the discharge there would potelltiadfbe· SQS exceedances produced solely 
by the background concentrations of phthalates In suspended particulate 
matter in the Study Area · 

• In 1998, before the 1997 Draft SA Report was finalized, EPA performed a 
comprehensive Site Investigation Study of sediment ·conditions in the lower 
Duwamish River. The 300 •surface sediment stations sampled increased tha 
overall understanding of the spatial distribution of contaminated sediment in 
the river. Without the EPA data, tbe 1997 Draft SA Report showed that 
surface sediment ·concentrations of PCBs were higher offshore than inshore. 
This pattern appeared to be part of a wide spread distribution of elevated 
PCBs in the navigation channel. However, when both data sets are 
combined (1g98 EPA data and 1997 Draft SA Report data), lt Is possible to 
identify a mo-:e localized area of PCBs In this part of the river, When a 
boundary was drawn to encompass most stations exceeding SQS/CSL 

· values for PCBs1 an area of 22 acres was endosed. This area was divided 
into 6 smaller units by including the boundaries of the original area identified 
in the 1997 Draft SA Report -and extending boundary lines across the 
navigation channel (See Figure ES-1 ). Even though all 6 areas are being 
considered initiaff y for planning purposes, this does not mean that all 6 areas 
will be proposed for sediment rem~iation. · 

• Identification of a localized area of PCBs In the general Dowamish Diagonal 
Study Area justified switching to the use of PCBs as the primary chemical of 
concern rather than phthalates., PCBs are a major chemical of concern for 

. the Duwamish River sediment becau.se those chlorinated compounds 
bloaccumulata In organisms and represent both human health and ecological 
risks. Potijntial sponsors for sediment remooialion projects are aware that 
the removal of 'PCB '"hot spots• In sediment is a priority for regulatory 
agencies and the Tribes and has already :been the focus of some .cfeanup 
actions, such aS:, projects at the NorfQfk CSO and Boeing Plant 2. For both 
the Norfolk -project and the Duwamish/Oiagonal project. the EBDRP Panel 
has expressed a concern that PCBs pose a greater risk to human het;ilth aod 
the environmenl than d.o phthalates. 

• Current discharge pipes are not a significant source of PCBs. Histprical 
activities that could have introduced PCBs or· disturbed contaminated 

bran emote BaylDuwamistt Resto~ Program 
KCONR 3~0/00 ES-3 
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. sedime[lts include the.following: 1) a sewage ·and fntjustrial d_rainage slough 
that existed prior to construction of the Diagonal S0/CSO discharge line, 2) 
the 1966'67 Ouwamish Siphon construction project that crossed beneath the 
Ouwamish River through PCB contaminated sediments, 3) an overloaded 
primasy treatment ptant discharging about 8 MGO until 1969, 4) a 
documented PCB transfonner spill and cleanup In Slip 1 in 1974 ~nd 1976, 5) 
extensive near shore dredging of contaminated sediments in ·19n, and 6) 
removal of a contaminated shoal from the navigation channel in 1984. 

• The greatest threat of PCB recontamination in the Study Alea is from 
potential bucket dredging activities that disturb and mobilize contaminated 
sediments. ~ne E60Rf:> sediment remediation project has already been 
recontaminated due to the disturbance of contaminated bottom sediments 
when a clamshell dredge bucket was used at a near-by d~ck renovation 
project. Efforts ·should be made to minimize recontamination potential by 
coordinating when and how dredging projects are carried out in this section of 
the river. There ts f;he potential for phthalates In storm water to 
recontaminate part of the Study Area, but the highest concentrations would 
be tocated near the Oiqgonal soicso outfall. 

• The size of the remediation project has not yet been decided. The size of the 
proposed remediation project at Duwamish/Diagonal will be determined later 
by the EBDRP Panel during a preliminary decision step in the A.'tematives 
Evaluation (AE) process. Initially, the consultant wm develop preliminary 
remediation options and costs for atl 6 areas identified in Figures ES-1. The 
EBDRP Panel will use this information to decide how many of the 6 areas 
they want the consultant to cany through the fonnaf AE process. During tne 
formal AE process. the consultant will refine the cost estimates, evaluate 
potential cleanup· options according to Ecology sediment management 
standards (SMS} regulations, and recommend a preferred option for the site. 
After the Panel reviews the AE report results, the Panel will propose to 
Ecology a· specific Cleanup Plan for the site. Ecotogy must decide if they 
concur with the proposed project and will grve their decision in a Cleanup 
Action Decision Document. A number of other permits are required before 
the cleanup project can proceed. 

Draft Elllort 8.ly/Ouwall'li$h Resloralioft Program 
KCONR 3130/00 ES-4 
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Six ArfS$ ldcr-aified ·in 2000 SA Report 
For Further Araysu; 
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Duwa.mish. Diagonal Sediment Cleanup Study 
Figure 

Area of Focus Expanded to Include Most Stations ES-1 
that Exceed SQS/CSLJor PCBs 
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